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OUR COMMITMENT TO SUSTAINABILITY  |  ESA helps a variety of 
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emerging regulations that limit GHG emissions. ESA is a registered 
assessor with the California Climate Action Registry, a Climate Leader, 
and founding reporter for the Climate Registry. ESA is also a corporate 
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CHAPTER 1 
Introduction 

1.1 Purpose 
This Final Supplemental Environmental Impact Report (Final SEIR) is an informational 
document that identifies additions and changes to the Final EIS/EIR that was certified by the 
Great Basin Unified Air Pollution Control District (GBUAPCD) on July 17, 2014, for the Casa 
Diablo IV Geothermal Power Plant (Project). This SEIR contains supplemental information to the 
Final EIS/EIR to adequately inform the public and local officials in the planning and decision-
making process regarding two potential and additional mitigation measures to address fugitive n-
pentane emissions from the plant: (1) a stronger leak detection and repair (LDAR) program, and 
(2) the additional use of leakless or low-leak technology.  

This Final SEIR consists of responses to comments provided in Chapter 2, revisions to the Draft 
SEIR that are identified in Section 2.3.  

The Final SEIR is available on the District’s website and is available for viewing by appointment 
at the District. The Final SEIR describes the Project and evaluates the feasibility and potential 
environmental impacts of mitigation measures suggested to reduce reactive organic gas (ROG) 
emissions by commenters on the Draft SEIR.  

1.2 Project Overview 

1.2.1 Project Location 
As discussed in the Final EIS/EIR, the Project would be located on public land (BLM Geothermal 
Lease # CACA-11667 and CACA-11667A) in Sections 29 and 32, Township 3 South, and Range 
28 East Mount Diablo (MD) Base and Meridian (B&M). This location is approximately two 
miles east of the Town of Mammoth Lakes in Mono County, California, see Figure 1-1. The 
Project includes construction, operation, and maintenance of a geothermal power plant and up to 
16 geothermal resource wells (some new and some existing) and associated pipelines on portions 
of BLM Geothermal Leases CACA-11667, CACA-14407, CACA-14408 and CACA-11672 
located within the Inyo National Forest in Section 25, 26, and 36 of T3S, R27E and Sections 30, 
31 and 32 of T3S, R28E, MD B&M. The Project is proposed in the vicinity of the existing 
Mammoth Pacific L.P. (MPLP) geothermal complex and entirely within the Mono-Long Valley 
Known Geothermal Resource Area in Mono County, California. 
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1.2.2 Summary Project Description 
Ormat Nevada Inc. (ORNI 50, LLC, or the Applicant), proposes to build, and following the 
expected 30-year useful life, decommission the Project. The Project would consist of the 
following facilities: 

a) A geothermal power plant consisting of two Ormat Energy Converter (OEC) binary 
generating units (21.2 megawatts [MW] gross each) with vaporizers, turbines, generators, air-
cooled condensers, preheaters, pumps and piping, and related ancillary equipment. The gross 
power generation of the plant would be 42.4 MW. The estimated auxiliary and parasitic loads 
(power used within the Project for circulation pumps, fans, well pumps, loss in transformers 
and cables) is about 9.4 MW, thus providing a net power output of about 33 MW. Additional 
components of the power plant would include: 

i. A motive fluid system consisting of motive fluid (n-pentane) storage vessels (either one 
or two vessels in the range of 9,000 to 12,000 gallons) and motive fluid vapor recovery 
systems (VRUs). Each VRU would consist of a diaphragm pump and a vacuum pump.  

ii. A substation would be constructed on the power plant site and connected to the existing 
Southern California Edison (SCE) Casa Diablo Substation at Substation Road. 

iii. An overhead 33 kilovolt (kV) transmission line approximately 650 feet (198 meters) long 
would connect the power plant substation with the SCE Casa Diablo Substation. 

b) Up to 16 geothermal wells are proposed. Fourteen of the wells would be located in the Basalt 
Canyon area and two wells would be located southeast of the proposed power plant east of 
U.S. Highway 395. The specific locations for these wells would be selected out of the 
18 possible locations. The actual number of wells required may be less depending on the 
productivity of the wells. The final number and location of wells would be determined by 
modeling and actual drilling results. Approximately half of the wells would be production 
wells and the other half would be injection wells. Each production well would range in depth 
from 1,600 to 2,000 feet below ground surface (bgs) and each injection well would be drilled 
to approximately 2,500 feet bgs. Production wells would be equipped with a down-hole pump 
powered by a surface electric motor. Thirteen (13) of the 18 potential proposed well locations 
in the Project area were analyzed and approved for exploratory well development during 
previous environmental reviews (BLM 2001 and BLM 2005). Two of these previously 
approved exploratory wells were drilled in 2011. 

c) Piping would be installed from production wells to the power plant and from the power plant 
to the individual injection wells. Two main pipelines would parallel MPLP’s existing Basalt 
Canyon pipeline through Basalt Canyon and would cross beneath U.S. Highway 395 between 
the well field and the Project site. Where pipelines must cross another pipeline or a road, the 
crossings would be underground. 

d) Power and control cables for the wells would be installed in above-ground cable trays placed 
on the pipeline supports. Ancillary facilities would include pumps, tanks, valves, controls, 
and flow monitoring equipment. 
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1.3 Agency and Public Involvement 

1.3.1 Agency and Public Review of the Draft SEIR 
The Draft SEIR was made available for agency and public review for 47 days. The comment 
period began on August 27, 2020, was extended once, and ultimately concluded on October 13, 
2020. The Draft SEIR was provided to the State Clearinghouse for circulation to interested state 
agencies. Printed copies of the Notice of Availability were provided to responsible, trustee, and 
local agencies as well as the Mono County Recorder. Printed copies of the Draft SEIR and 
electronic copies of all appendices and all documents referenced in the Draft SEIR were available 
for public review during normal hours at the Mammoth Lakes Library, and at the District’s office 
by appointment. An electronic copy of the Draft EIR was available for all-hours access on the 
District’s website: https://gbuapcd.org/PermittingAndRules/cd4/ 

Notifications and updates of the availability of the Draft EIR and information about how to access 
it were also sent to the District’s email listserv. Notice of the availability of the Draft EIR also 
was published in the Sheet and Mammoth Times. See Appendix A, Public Notices. 

1.3.2 Availability of the Final SEIR 
An electronic copy of the Final SEIR (including this Response to Comments document) is being 
provided to Adams Broadwell Joseph & Cardozo, the only commenter on the Draft SEIR. Notice 
of the availability of this Final SEIR and details about how to access it are also being provided by 
email to the District’s public notice email listserv and to the State Clearinghouse (Appendix B). 
An electronic version of the Final SEIR is also posted on the District’s website: 
https://gbuapcd.org/cd4/. 

The Final SEIR is also available for public review during normal working hours at the following 
location: 

Primary Agency Contact: Luke Eisenhardt, Air Quality Specialist 
Great Basin Unified Air Pollution Control District 
157 Short Street 
Bishop, CA 93514-3537 

For general questions and assistance, please email permits@gbuapcd.org or mail to Great Basin 
Unified Air Pollution Control District, 157 Short Street, Bishop, CA, 93514-3537. 
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CHAPTER 2 
Response to Comments 

2.1 Input Received 
The District received one letter with comments on the Draft Supplemental Environmental Impact 
Report (Draft SEIR). It was submitted by the law firm of Adams Broadwell Joseph & Cardozo on 
behalf of Coalition for Responsible Mammoth Development. Individual comments within the 
letter have been delineated for ease in reference as “Comment 1,” “Comment 2,” et cetera. The 
letter, with individual comments delineated, is provided in Section 2.2, Responses to Comments. 

The District also received correspondence from Kenneth A. Malmquist, Principal Engineer at 
SLR, who, on behalf of Ormat, provided the District with independent input regarding the 
comments provided by Adams Broadwell Joseph & Cardozo (SLR, 2020). The District has 
independently reviewed these comments and finds the information to be useful in understanding 
the technical issues presented by Adams Broadwell Joseph & Cardoza. This information has been 
independently reviewed and considered, where appropriate, in the District’s responses to 
comments. 

Also, in response to the comments received from the Adams Broadwell Joseph & Cardozo, Ormat 
provided the District with additional input regarding the feasibility of the suggested mitigation 
measures (Ormat, 2020). Ormat’s feasibility analysis has been independently reviewed and 
considered by the District in its responses to comments. 

In addition, the District has communicated with the Bay Area Air Quality Management District 
(BAAQMD) regarding its rule for fugitive emissions that was referenced by Adams Broadwell 
Joseph & Cardoza.  That information has been reviewed and considered, where appropriate, in 
the District’s response to comments.     

2.2 Responses to Comments 

2.2.1 Letter: Adams Broadwell Joseph & Cardozo 
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2.2.2 Responses to Comments 

Response to Comment 1 
The District disagrees with the general statement from the commenter that the Draft SEIR fails to 
implement all feasible mitigation measures to reduce the Project’s significant and unavoidable air 
quality impacts. While the commenter references the definition of feasibility in CEQA, it often 
conflates that definition with the assertion that any measure that is “possible” is also “feasible.” 
The CEQA definition of feasibility calls for a more balanced approach weighing a number of 
factors to determine the feasibility of a mitigation measure. The commenter largely does not 
acknowledge or apply this weighing of factors in its comments, The SEIR and the following 
responses to comments uses the term “feasible” and “feasibility” as defined in CEQA.  All 
feasible mitigation measures to reduce significant and unavoidable air quality impacts, including 
from fugitive reactive organic gases (ROG) emissions, have been adopted as described in Chapter 
2 of the Draft SEIR. The commenter provided additional comments with additional specificity to 
allow for more detailed responses. See responses to comments below. 

Response to Comment 2 
The summary provided by the commenter is mostly consistent with the Project Description in 
Chapter 2 of the Draft SEIR, although the commenter paraphrased portions of the description and 
inaccurately added quotations around the term closed system, which is not consistent with the 
Project Description. Because neither the summary nor its inaccuracies raise any material issues 
concerning the adequacy or accuracy of the Draft SEIR, the salient issues are responded to in 
more detail in response to more specific comments below.  

Response to Comment 3 
This general summary of the 2013 Final EIS/EIR (certified July 17, 2014) preparation process 
and subsequent lawsuit filings and trial court ruling, and this paraphrasing of the Court of 
Appeal’s ruling are acknowledged. Because this comment does not raise any material issues 
concerning the adequacy or accuracy of the Draft SEIR, the salient issues are responded to in 
more detail in response to more specific comments below. 

Response to Comment 4 
The District disagrees with the commenter’s opinion as to the adequacy of the District’s response 
to the court’s directive in Covington. To the contrary, the Draft SEIR complies with all directives 
from the court as described in detail in the following responses to comments.  

The Draft SEIR analyzes the proposed ROG mitigation measures consistent with the decision, 
and recommends for the District’s adoption all feasible measures to reduce fugitive ROG 
emissions. Contrary to the commenter’s suggestion, the Draft SEIR analyzed and incorporated 
substantially more stringent leak rate definitions in Chapter 2 of the Draft SEIR, further reducing 
the LDAR leak rate definition in Mitigation Measure AQ-6 as it appeared in Section 2.2.10 of the 
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2013 Final EIS/EIR from 10,000 ppmv1 to 2,000 ppmv for pumps and 500 ppmv for valves, 
pressure relief valves, flanges, n-pentane accumulator vessels, turbine gland seals and all other 
fugitive components (see Chapter 2 of the Draft SEIR). In addition, for clarity, this Final SEIR 
revised Mitigation Measure AQ-6 to incorporate the lower leak rate definition of 500 ppmv to 
include “components with the potential for fugitive emissions.” See Responses to Comments 12 
and 18 for additional detail.  

The commenter also suggests the use of optical remote sensing (ORS), which is a technology 
neither mentioned in the Court of Appeal’s decision nor in previous comments on the 2013 
EIS/EIR. Regardless, the Project proposes the use of Best Available Control Technologies 
(BACT), which includes the use of optical gas imaging (OGI) equipment, an alternative optical 
sensing system, as described in Mitigation Measure AQ-6 (Draft SEIR Section 2 page 2-5), see 
Response to Comment 26 for details. 

Response to Comment 5 
The District disagrees with the commenter’s opinion that the Draft SEIR is fatally flawed, and 
with the suggestion that further analysis is required before decision-makers may consider the EIR 
or the Project. The District’s reasons are explained throughout these responses. 

Response to Comment 6 
The District disagrees with the commenter’s opinion that the Draft SEIR fails to adopt feasible 
mitigation measures to the greatest extent possible. See Response to Comment 12 for more detail 
regarding the feasibility determination analysis for the leak rate definitions included in the LDAR 
program; see Response to Comment 26 for more detail regarding Ormat’s implementation of OGI 
as an element of the LDAR program. Though motive fluid systems at geothermal power plants 
have many fundamental differences from petroleum refineries and chemical manufacturing 
facilities, the most stringent federal LDAR work practices determined feasible have been adopted.  

Response to Comment 7 
Because neither this summary of the impact conclusions of the 2013 Final EIS/EIR, nor the 
references to comments received on the 2013 Final EIS/EIR raise any material issues concerning 
the adequacy or accuracy of the Draft SEIR, the salient issues are responded to in more detail in 
response to more specific comments below.  

 
1  References cited in this document refer to air pollutant concentrations in parts per million by volume, however 

some references indicate this with the abbreviation “ppm” while others use “ppmv.”  For consistency and clarity, 
air pollutant concentrations in this document are presented as “ppmv,” regardless of the source. 
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Response to Comment 8 
The comment accurately states that the Draft SEIR revises Mitigation Measure AQ-6 by adding 
additional requirements to the LDAR program. As described in Table 3-1 (Draft SEIR at p. 3-4), 
“Implementation of more stringent LDAR practices has the potential to reduce fugitive reactive 
organic gases (ROG) emissions associated with the Project.” The commenter’s note that this did not 
change the conclusions in the 2013 Final EIS/EIR regarding the significance of ROG emissions 
is correct. 

Response to Comment 9 
The comment accurately summarizes revisions to Mitigation Measure AQ-6 identified in Draft 
SEIR Section 2.2.10. 

Response to Comment 10 
See Response to Comment 4 regarding the substantial reduction of the leak rate definitions 
incorporated into Mitigation Measure AQ-6 (see Chapter 2 of Draft SEIR). Section 3.2 of the 
Draft SEIR evaluated the commenter’s suggested leak rate definitions of 500 ppmv for pumps 
and 100 ppmv for other fugitive components in the Draft SEIR for feasibility. As a result of the 
analysis, the Draft SEIR revised Mitigation Measure AQ-6 to incorporate lower leak rate 
definitions of 2,000 ppmv for pumps and 500 ppmv for valves, pressure relief valves, flanges, n-
pentane accumulator vessels, and turbine gland seals, and for clarity, this Final SEIR revised 
Mitigation Measure AQ-6 to incorporate the lower leak rate definition of 500 ppmv for all other 
“components with the potential for fugitive emissions” (see Response to Comment 18). The Draft 
SEIR determined it was not feasible to incorporate the commenter’s suggested leak rate 
definitions; however, the Draft SEIR found that lower leak rate definitions than proposed in the 
2013 Final EIS/EIR were feasible, resulting in a substantial reduction in fugitive emissions. As a 
result, the term “partially feasible” referred in the Draft SEIR to the reduced leak rate definitions 
incorporated in the revised Mitigation Measure AQ-6. Following further consideration in 
response to this comment, the leak rate definitions in Mitigation Measure AQ-6 of the Draft SEIR 
continue to represent the limit of feasible leak rate definitions. 

Nonetheless, for clarity regarding the feasibility analysis relative to the recommended leak rate 
definition of 100 ppmv, Item Numbers 3 and 4 in Table 3-1 (Draft SEIR at p. 3-5) have been revised 
from “Partially Feasible” to “Not Feasible” as shown in underline/strikethrough text below:  

For additional information regarding the feasibility of the recommended leak rate definition, see 
Response to Comment 12. 
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TABLE 3-1 
TECHNICAL FEASIBILITY OF ENHANCED LEAK DETECTION AND REPAIR PROCEDURES 

No. Suggested Measure  Feasibility/Analysis Conclusion 

3 A lower maximum leak 
definition threshold of 
100 ppmv should be 
established for all 
fugitive components. 

Partially Not Feasible. A maximum leak definition threshold 
of 100 ppmv for all components with the potential for fugitive 
emissions is not operationally or economically feasible. 
Ormat contends that the use of a 100 ppmv leak threshold 
for all components other than pumps and a leak threshold 
of 500 ppmv for pumps would require certain Project 
components to be installed as “leakless” through the use of 
welds and other seals, which would increase maintenance 
outages and result in a loss in annual operating capacity 
from 95 percent to 70 percent and cause an approximately 
4.5-million-dollar annual loss in revenue, or approximately 
$110 million over the 25 -year term. Ormat has stated that 
this loss in revenue would make the Project infeasible and 
none of the renewable energy benefits of the Project would 
be realized (Ormat, 2020). 

It is feasible for the Project to include a leak rate definition 
of 500 ppmv for valves, pressure relief values valves, 
flanges, n-pentane accumulator vessels, turbine gland 
seals, and all other fugitive components components with 
the potential for fugitive emissions in the motive fluid 
system ([Draft SEIR] Appendix B). This is a substantial 
reduction compared to the 10,000 ppmv leak definition 
threshold identified in the 2013 Final EIS/EIR, but is greater 
than the suggested leak rate definition of 100 ppmv. 

The USEPA best practices guide presents a table (Table 
4.1 Control Effectiveness for an LDAR Program at a 
Chemical Process Unit and a Refinery) that summarizes 
control effectiveness for different parts of a refinery and 
reports a monthly monitoring program with a leak rate of 
10,000 ppmv can reduce emissions by 76 percent, when 
referring to liquids, and 88 percent when referring to gas, 
and a program with a leak rate of 500 ppmv can reduce 
emissions by 95 percent when referring to liquids, and 
96 percent for when referring to gas (USEPA, 2007b). 
Based on these data, leak definitions for the subject 
components of less than 500 ppmv would not achieve 
substantially greater emission reductions. 

Mitigation Measure 
AQ-6 has been 
revised to define the 
leak rate definition as 
500 ppmv for valves, 
pressure relief values 
valves, flanges, n-
pentane accumulator 
vessels, turbine gland 
seals, and all other 
fugitive components 
other components 
with the potential for 
fugitive emissions 
except for pumps 
(see Item 4 below). 
This leak rate 
threshold is generally 
consistent with the 
most stringent federal 
CAA standards for 
equipment leaks 
([Draft SEIR] 
Appendix B).  

Implementation of a 
lower leak definition 
has the potential to 
reduce fugitive ROG 
emissions associated 
with the Project. 
Further reduction of 
the leak definition 
threshold below 500 
ppmv would not 
substantially reduce 
emissions. 

4  A higher leak rate for 
pumps, no higher than 
the 500 ppmv as 
specified in BAAQMD 
Rule 8-18, can be used 
if accompanied by an 
analysis demonstrating 
that 100 ppmv is not 
technologically feasible 
or cost effective in the 
subject applications. 

Partially Not Feasible. A maximum leak definition 
threshold of 500 ppmv for pumps is not operationally or 
economically feasible. Ormat indicated that the use of a 
100 ppmv leak threshold for all components other than 
pumps and a 500 ppmv leak threshold for pumps would 
increase maintenance outages and result in a loss in 
annual operating capacity from 95 percent to 70 percent 
and cause an approximately 4.5-million-dollar annual loss 
in revenue, or approximately $110 million over the 25 year 
term. Ormat has stated that this loss in revenue would 
make the Project infeasible and none of the renewable 
energy benefits of the Project would be realized (Ormat, 
2020).  

It is feasible for the Project to include a leak rate definition 
of 2,000 ppmv for pumps in the motive fluid system ([Draft 
SEIR] Appendix B). This is a substantial reduction 
compared to the 10,000 ppmv leak definition threshold 
identified in the 2013 Final EIS/EIR, but is greater than the 
suggested leak rate definition of 100 ppmv or 500 ppmv. 

The USEPA best practices guide presents a table (Table 
4.1 Control Effectiveness for an LDAR Program at a 
Chemical Process Unit and a Refinery) that summarizes 
control effectiveness for different parts of a refinery and 
reports a monthly monitoring program with a leak rate of 

Mitigation Measure 
AQ-6 has been 
revised to define the 
leak rate threshold to 
2,000 ppmv for 
pumps in the motive 
fluid system. This 
leak rate threshold is 
generally consistent 
with the most 
stringent federal CAA 
standards for 
equipment leaks 
([Draft SEIR] 
Appendix B). 

Implementation of a 
lower leak definition 
has the potential to 
reduce fugitive ROG 
emissions associated 
with the Project. 
Further reduction of 
the leak definition 
threshold below 
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TABLE 3-1 
TECHNICAL FEASIBILITY OF ENHANCED LEAK DETECTION AND REPAIR PROCEDURES 

No. Suggested Measure  Feasibility/Analysis Conclusion 

10,000 ppmv can reduce emissions by 76 percent, when 
referring to liquids, and 88 percent when referring to gas, 
and a program with a leak rate of 500 ppmv can reduce 
emissions by 95 percent when referring to liquids, and 
96 percent for when referring to gas (USEPA, 2007). 
Based on these data, leak definitions for pumps of less 
than 2,000 ppmv would not achieve substantially greater 
emission reductions. 

2,000 ppmv would not 
substantially reduce 
emissions. 

 

Response to Comment 11 
The District disagrees with the commenter’s opinion that the Draft SEIR’s feasibility analysis is 
misleading and incomplete. See Section 3.2 of the Draft SEIR and Response to Comment 12 
regarding the feasibility of the suggested LDAR leak rate definitions. 

Response to Comment 12 
Section 3.2 of the Draft SEIR describes the feasibility analysis conducted to determine the revised 
leak rate definition included in Mitigation Measure A-6. See Response to Comment 10, where the 
District has clarified that the commenter’s suggested leak detection rate definitions are not 
feasible. Additional clarification regarding the infeasibility of the commenter’s suggested leak 
rate definitions is provided below. 

Operational and Economic Feasibility 
Subsequent to the release of the Draft SEIR, Ormat provided the following additional information 
to the District regarding the leak rate definitions recommended by the commenter. Because the 
Project is designed to be a “baseload” project, meaning it would operate continuously to meet the 
minimum level of power demand 24 hours a day, 7 days a week, Ormat has designed and 
contracted the Project to operate at an approximately 95 percent capacity factor (Ormat, 2020). 
The 95 percent capacity factor means that the Project would operate for approximately 
8,322 hours each year out of the 8,760 hours available. 

For context, the USEPA has determined that its Method 21, for monitoring of pumps and valves, 
and repair of leaks above 2,000 ppmv for pumps and 500 ppmv for valves, is the Best 
Demonstrated Technology for reducing emissions from equipment leaks at petroleum refineries 
and chemical manufacturing plants. The USEPA evaluated the cost-effectiveness of lowering the 
leak definitions even further for valves because there are some state rules and petroleum refinery 
consent decrees at lower levels. The results of that analysis show that a LDAR program for valves 
at a leak rate definition lower than 500 ppmv is not cost-effective (USEPA, 2007a). Since 2007, 
and as recently as 2020, the USEPA has completed a residual risk and technology review and 
other rulemaking proceedings for several federal standards that has not resulted in a decrease in 
leak repair thresholds for components with the potential for fugitive emissions (Ormat, 2020). 
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Given that USEPA’s cost-effectiveness evaluation for leak rate definitions was relative to the 
petroleum refinery and chemical manufacturing industries, and not necessarily applicable to 
geothermal power plants, Ormat’s operations team provided information regarding the 
operational and economic feasibility of measures necessary to implement the commenter’s 
recommended leak rate definitions for the Project (Ormat, 2020). To meet the recommended leak 
rate definitions, Ormat’s operations team found that certain Project components would have to be 
installed using “leakless” connections through the use of welds and other seals (which the 
proposed motive fluid system already includes to the greatest extent practicable), instead of the 
proposed conventional methods of joining components using seals, gaskets, and bolted 
connections. Sealing these components would limit potential leaks; however, routine maintenance 
and repair would become much more complex and time consuming. For example, rather than 
simply unbolting, resealing, and re-bolting components to repair leaks and conduct other repairs, 
leakless-sealed components would have to be cut. This would involve more “hot work,” which is 
more complicated and time-consuming given the safety procedures required due to the flammable 
nature of n-pentane, when it would not ordinarily be required (for additional discussion of the 
logistics required for hot work, see Draft SEIR at pp. 2-3, 2-4, 3-7, 4-2, and 4-3).  

Ormat’s operations team has estimated that the time required to conduct routine maintenance on 
the components required to be leakless due to the recommended leak rate definitions would 
increase four- or five-fold compared to the Project as proposed. Specifically, Ormat estimates that 
the additional time required for maintenance activities would result in a reduction of its proposed 
energy production capacity factor from approximately 95 percent to approximately 70 percent. In 
terms of hours per year, out of the possible 8,760 hours, a 70 percent capacity would result in 
approximately 6,132 operational hours. Therefore, compared to the approximately 8,322 hours of 
operation at 95 percent capacity, implementation of the commenter’s recommended leak rate 
definitions would result in a loss of approximately 2,190 hours of energy production (Ormat, 2020). 

The loss of 2,190 hours of generation at the proposed geothermal plant would result in a 
reduction of 65,700 megawatt hours (MWh) annually of Renewable Portfolio Standard qualified 
renewable generation each year assuming a conservative capacity of 30 MW (the net power 
output of the Project is proposed to be about 33 MW). Over the assumed 25-year life of the 
Project’s Power Purchase agreement (PPA), this would result in the loss of 54,750 hours or 
1,642,500 MWh of renewable generation (Ormat, 2020). 

Assuming a monetary value of $75.50 per MWh generated, which is the recent Southern 
California Public Power Authority (SCPPA) portfolio PPA price, the loss in operating capacity 
from 95 percent to 70 percent would result in an approximately $4.5 million loss in annual 
revenue, or approximately $110 million over the 25-year life of the Project. Such losses would 
make the Project operationally or economically infeasible (Ormat, 2020), and would fundamentally 
change the Project to the point that Ormat states they would be forced to abandon the Project.  

Taken together, these factors have been weighed by the District, and substantial evidence 
regarding the economic, technical, operational, and other issues supports the District’s 
determination that implementation of leak rate definitions lower than the leak rate definitions 
included in Draft SEIR Mitigation Measure AQ-6, is not feasible. See Table 3-1. 
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Environmental Feasibility 
Decreasing the available capacity and energy from renewable energy resources would also hamper 
the state from achieving its goal of decreased reliance upon non-renewable resources to serve the 
state’s electrical needs. Specifically, California requires all electric utilities to procure electricity 
from Renewable Portfolio Standard eligible resources each year. Senate Bill 100 (2018) requires 
all electric utilities in California to increase their annual renewable procurement to 60 percent by 
2030, and requires all the state’s electricity to come from carbon-free resources by 2045.  

Geothermal power plants do not contribute to the carbon intensity of the electric grid. California's 
greenhouse gas Cap-and-Trade Program is designed to fight climate change by reducing California's 
greenhouse gas pollution. Cap-and-Trade was designed by the California Air Resources Board to 
achieve the goals of the Global Warming Solutions Act of 2006 (AB 32) as updated by Senate 
Bill 32 (2016). Introducing new geothermal power generation to the electricity grid will help the 
effort to decarbonize California’s electric system. Geothermal power plants are expressly exempt 
from the state’s Cap-and-Trade Regulation precisely because they support the decarbonization of 
California’s electrical grid. Geothermal power plants are renewable energy resources eligible to 
meet California’s Renewable Portfolio Standard. The Draft SEIR correctly recognized that the 
Project would displace higher emitting fossil fuel plants (see Draft SEIR Section 1.1.3). 

During the hours the Project would be shutdown, these greenhouse gas benefits would not accrue, 
as additional fossil-fueled power plants could be required to operate during the shutdown. As 
discussed above, Ormat estimates that implementation of the commenter’s proposed leak rate 
definitions could reduce the capacity factor of the Project from its proposed value of 95 percent to 
approximately 70 percent, resulting in a loss of approximately 2,190 hours of renewable energy 
generation per year (Ormat, 2020). The reduction in hours could also drop the greenhouse gas 
displacement benefits of the Project by that same amount, approximately 25 percent. A 25 percent 
reduction of the 89,000 metric tons of carbon dioxide equivalents (CO2e; a standard measure to 
compare the global warming potential of various greenhouse gases) per year, as calculated in the 
2013 Final EIS/EIR, could forgo 25 percent of that annual benefit, or approximately 22,250 metric 
tons of CO2e per year. Over 25 years the loss of this renewable geothermal energy could result in a 
generation increase of 556,250 metric tons of CO2e. 

Renewable generation from the Project could also result in substantial reductions of criteria 
pollutants compared to fossil-fueled generation. A 2017 study by Oak Ridge National Laboratory 
estimated nitrogen oxides (NOx) emission rates for fossil fueled power plants (ORNL, 2017). The 
NOx emission rates, expressed in pounds of NOx per megawatt hour, for coal power plants was 
2.09 pounds per MWh and 0.37 pounds per MWh for natural gas power plants. The Project’s 
geothermal technology avoids such NOx emissions. The estimated loss of 2,190 hours of 
renewable energy generation per year from implementation of the commenter’s suggested leak 
rate definitions could result in more criteria pollutants to replace the baseload renewable energy 
that would be lost from the Project. A loss of 65,700 MWh per year of geothermal power 
replaced with either natural gas power or coal power could result in estimated excess NOx 
emissions of 24,300 or 137,300 pounds per year, respectively. Such emission increases could 
create negative impacts on the environment and support a determination regarding the 
infeasibility of the suggested mitigation (Ormat, 2020). 
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In sum, the reduced capacity factor from 95 percent to 70 percent weighs against the feasibility of 
the suggested mitigation measures. The Project’s substantial benefits, including the renewable 
energy benefits, are important factors in the preceding feasibility analysis. Taking the analysis of 
the loss of 2,190 hours of renewable energy generation per year and extrapolating it out to the 
entire loss of the Project (95 percent of an entire year, which is 8,322 hours), the State of California 
could lose 249,660 MWh per year (based upon the conservative 30 MW plant generation used 
above) of renewable geothermal power that may be made up for with either natural gas or coal 
powered electricity generation. The loss of the Project could result in the emission of the full 
89,000 metric tons of CO2e that the Project could have offset, as well as 92,370 pounds per year 
of NOx emissions from natural gas powered electrical generation or 521,790 pounds per year of 
NOx emissions from coal fired electrical generation. The entire loss of the Project could be a 
detriment for the State in achieving its goals for renewable and carbon-free energy sources. Each 
of these factors standing alone, or in combination, provide substantial evidence supporting the 
District’s determination regarding the feasibility of the suggested mitigation measures.  

Response to Comment 13  
The commenter recommends leak rate thresholds for the Project that are based on the Bay Area 
Air Quality Management District (BAAQMD) Rule 8-18: Equipment Leaks. While the commenter 
notes that BAAQMD Rule 8-18 does not expressly cover geothermal facilities, the commenter 
proceeds to state the thresholds should apply to the Project while failing to note several critical 
points. First, the lower leak detection thresholds in BAAQMD Rule 8-18 were adopted to address 
BAAQMD’s federal and state ozone nonattainment, as well as to reduce toxic air contaminants 
(BAAQMD, 2004; BAAQMD, 2015b). Second, Rule 8-18 was specifically written to only apply 
to the largest facilities under the jurisdiction of the BAAQMD. The leak rate thresholds in the 
BAAQMD for a similarly sized facility to the Casa Diablo IV Geothermal Power Plant Project 
would be less stringent than those adopted by Mitigation Measure AQ-6. Finally, the LDAR 
program that would be required pursuant to implementation of Mitigation Measure AQ‐6 (which 
includes monthly monitoring and a leak rate definition of 2,000 ppmv for pumps and 500 ppmv 
for valves, pressure relief valves, flanges, n-pentane accumulator vessels, turbine gland seals, and 
all other components with the potential for fugitive emissions) is generally equivalent to the 
BAAQMD Rule 8‐18 requirements in terms of overall control effectiveness, as determined using 
USEPA and California Air Pollution Control Officers Association (CAPCOA) methods (see below).  

BAAQMD Rule 8-18 Purpose and Intent 
BAAQMD Rule 8-18, Equipment Leaks, was first adopted in 1980 and was amended in 1992 and 
2004, with minor changes in 1998 and 2002. Rule amendments in 1992 significantly lowered the 
allowable leak concentration limits to the lowest in the country, with the primary intent to limit 
emissions at the five large refineries in the Bay Area to address the federal and state ozone 
nonattainment status of the Bay Area (BAAQMD, 1992; BAAQMD, 2004; BAAQMD, 2015b). 
Unlike the Bay Area, the area of Mono County where the Casa Diablo IV Geothermal Power 
Plant Project is located is designated attainment for all federal air quality standards including 
ozone. Mono County is designated nonattainment for ozone for the California Ambient Air 
Quality Standard (CARB, 2019) and although local sources of ROGs may contribute to ozone 
formation, the primary cause of the infrequent ozone exceedances in Mono County is transport 
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from the San Joaquin Valley Air Basin. California Air Resources Board (CARB) determined that 
"...emission sources within the Great Basin Valleys could not have generated the exceedances" 
(GBUAPCD, 1991). In contrast, numerous local anthropogenic sources including large industrial 
facilities and mobile sources are the primary source of ozone precursor emissions in the Bay Area 
(BAAQMD, 2017).   

In addition to addressing federal and state air quality standards, the leak concentration thresholds 
established by BAAQMD Rule 8-18 were also adopted to protect public health by reducing 
emissions of toxic air containments (BAAQMD, 1992; BAAQMD, 2004; BAAQMD, 2015b). As 
discussed in the Draft SEIR, the ROG that constitutes the fugitive emissions for the Project is n-
pentane, a regulated ozone precursor and volatile organic compound (VOC). However, n-pentane 
is not classified as a regulated toxic air contaminant (TAC) in California and is not classified as a 
hazardous air pollutant (HAP) under the federal Clean Air Act.  

BAAQMD Rule 8-18 Applicability 
BAAQMD Rule 8-18 is not applicable to this project type or size. As stated by BAAQMD 
(BAAQMD, 2015b) regarding the purpose of Rule 8-18: “The goal of this rulemaking is to 
achieve further reductions in fugitive emissions of volatile organic compounds (including toxic 
organics) at refineries.” The District acknowledges that petroleum refineries and chemical plants 
use similar components with the potential for fugitive emissions in similar services that handle 
fluids with vapor pressures comparable to or higher than the n-pentane motive fluid in geothermal 
plants. However, fugitives from those fluids tend to be toxic and therefore are materially different 
than the motive fluid that would be used for the Project, which are not defined as toxic air 
contaminants by the California EPA or hazardous air pollutants by the U.S. EPA. 

The facilities regulated by BAAQMD Rule 8-18 involve the manufacturing, storage, transfer, 
and/or the transportation of commercial quantities of ROGs, TACs, and HAPs. In contrast, 
instead of manufacturing, processing, transferring, or storing such chemicals, the proposed 
geothermal plant would use motive fluid in a closed‐loop system for the purpose of producing 
electricity.  The manufacturing processes of petroleum refineries, chemical plants, bulk plants or 
terminals, gasoline bulk terminals, and gasoline cargo tanks regulated by BAAQMD Rule 8‐18 
are materially different than the production of renewable geothermal energy, which uses a 
comparably smaller amount of n-pentane. 

Even if BAAQMD Rule 8-18 did apply to a geothermal facility (which it does not), the proposed 
Ormat facility would be exempt as meeting the definition of a “small facility.” BAAQMD Rule 8‐
18‐111 (BAAQMD, 2015a) exempts facilities that “have less than 100 valves or less than 10 
pumps and compressors.” Embedded within the Rule is a determination of the benefits of the rule 
and the balance against the operational and technical burdens and costs. The proposed motive 
fluid system would have less than 100 valves, less than 10 pumps, and no compressors in motive 
fluid service (SLR, 2020). Equipment component counts from a typical refinery or chemical plant 
average 7,400 valves and 100 pumps (USEPA, 2007b). If using the commenter’s logic of 
applying BAAQMD refinery regulations to the Project, the leak rate thresholds in the BAAQMD 
for a similarly sized facility to the Casa Diablo IV Geothermal Power Plant Project would be 
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10,000 ppmv as set by BAAQMD Rule 8-22 (BAAQMD, 1994) and would be less stringent than 
those that would be adopted by Mitigation Measure AQ-6.  

Mitigation Measure AQ-6 versus BAAQMD Rule 8-18 Emission Reductions 
Implementation of Draft SEIR Mitigation Measure AQ‐6 would be generally as effective in 
reducing ROG emissions compared to implementation of BAAQMD Rule 8‐18 leak definition 
thresholds recommended by the commenter. As stated in Response to Comment 4, above, the 
LDAR procedures described in Mitigation Measure AQ‐6 includes a leak rate definitions of 2,000 
ppmv for pumps and 500 ppmv for valves, pressure relief valves, flanges, n-pentane accumulator 
vessels, turbine gland seals, and all other components with the potential for fugitive emissions, 
and is consistent with the most stringent federal Clean Air Act program rules applicable to 
petroleum refineries, chemical manufacturing facilities, and natural gas processing plants (see 
Response to Comment 18 for revised Mitigation Measure AQ-6 text). The District finds the 
commenter’s analysis incorrect as Mitigation Measure AQ‐6 LDAR requirements are generally 
equivalent to the BAAQMD Rule 8‐18 requirements in terms of overall control effectiveness, as 
determined using USEPA and CAPCOA methods. 

The District disagrees with the commenter’s opinion that leak rate definitions lower than 500 ppmv 
would substantially reduce emissions by a factor of up to five. As presented in the Draft SEIR 
(pp. 3-4, paragraph 1), USEPA data that indicate leak rate definitions lower than 500 ppmv do not 
achieve substantially greater emission reductions. In addition, as noted on Draft SEIR pp. 3-4, 
paragraph 2, the independent engineering review conducted for the Project found that more 
stringent measures were not reasonable nor warranted. Nonetheless, a more stringent LDAR 
program than set in the 2013 Final EIS/EIR was determined to be feasible and the emission 
reductions achieved by Mitigation Measure AQ-6 are comparable to BAAQMD Rule 8-18.  

SLR prepared and submitted information included in the table below, which the District has 
independently evaluated and supplemented, to illustrate the difference between an LDAR program 
using a 500 ppmv leak rate definition for valves with monthly screening versus a program following 
BAAQMD Rule 8‐18 (100 ppmv leak rate definition for valves with quarterly screening). The 
CAPCOA‐recommended correlation equation for valves were used to estimate emissions from a 
single leaking valve at the leak rate definition values for each LDAR program (CAPCOA, 1999). A 
worst‐case assumption for hours leaking was determined based on the total hours in the monitoring 
period (quarterly or monthly); i.e., thirty 24‐hour days per month and three months per quarter. As 
shown in Table 1 below, the estimated ROG emissions based on the correlation equations are 
similar for Mitigation Measure AQ-6 and the BAAQMD Rule 8‐18.  Although the BAAQMD leak 
rate definition is lower, the quarterly monitoring frequency is higher than the monthly monitoring 
required by Mitigation Measure AQ-6. BAAQMD Rule 8-18 does contain provisions for more 
monthly monitoring for components found to be leaking for three consecutive quarters. However, 
the facility may revert to quarterly monitoring following four consecutive months of being leak 
free. Additionally, under Rule 8-18, if certain conditions are met, the inspection period may be 
extended from quarterly to annually. The more frequent monitoring (monthly versus quarterly) 
required by Mitigation Measure AQ-6 offsets the higher leak rate definition. The LDAR program 



2. Response to Comments 

Casa Diablo IV Geothermal Power Plant 2-115 ESA / 201901473 
Final Supplemental Environmental Impact Report January 2021 

that would be required pursuant to implementation of Mitigation Measure AQ‐6 is generally as 
effective as the BAAQMD program recommended by the commenter. 

TABLE 2-1 
ESTIMATED ROG EMISSIONS BASED ON THE CAPCOA-RECOMMENDED CORRELATION EQUATION FOR VALVES 

Component 
Type/ 

Service Type 
Correlation 

Equation (kg/hr) 
LDAR 

Program 
SV 

(ppmv) 

Emissions Per 
Component 

Monitoring 
Frequency 

Maximum 
Hours 

Leaking 
Before 
Repair 

Maximum 
ROG 

Emissions 
During Leak 
Period (lb) Kg/hr Lb/hr 

Valves/All 2.27E‐06(SV)^0.747 
BAAQMD 
Rule 8-18 100 0.00007 0.00016 Quarterly 2160 0.34 

MM AQ-6 500 0.00024 0.00052 Monthly 720 0.37 

Pump seals/All 5.07E-05(SV)^0.622 
BAAQMD 
Rule 8-18 500 0.0024 0.0053 Quarterly 2160 11.52 

MM AQ-6 2,000 0.0057 0.0126 Monthly 720 9.10 

SOURCE: SLR, 2020; as modified by GBUAPCD. 

 

For the reasons described above, the LDAR program identified in Mitigation Measure AQ‐6, 
including the use of a 500 ppmv leak rate definition for valves, pressure relief valves, flanges, n-
pentane accumulator vessels, turbine gland seals and all other components with the potential for 
fugitive emissions; and 2,000 ppmv leak rate definition for pumps, is as generally as effective in 
light liquid service as the BAAQMD Rule 8‐18 standards recommended by the commenter. To 
summarize: 

• The monthly monitoring frequency under Mitigation Measure AQ-6 is more stringent than 
the quarterly frequency prescribed in BAAQMD Rule 8‐18; 

• The seven‐day leak repair interval under Mitigation Measure AQ-6 is equivalent to 
BAAQMD Rule 8‐18; and 

• The LDAR program under Mitigation Measure AQ-6 includes additional visual inspections 
and optical gas imaging surveys supplementing instrument monitoring not required by 
BAAQMD Rule 8-18. 

Therefore, although the Project would not be subject to BAAQMD Rule 8-18, the LDAR 
program that would be implemented pursuant to Mitigation Measure AQ‐6 would be generally as 
effective at reducing fugitive ROG emissions as implementation of a program under BAAQMD 
Rule 8‐18. 

Response to Comment 14 
As described above in Responses to Comments 12 and 13, although a leak rate definition below 
500 ppmv is not feasible, Draft SEIR Mitigation Measure AQ-6 includes the lowest leak rate 
definition identified as feasible, and is lower than identified in the 2013 Final EIS/EIR. 
Additionally, with the higher monitoring frequency and reduced leak rate definitions required by 
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Mitigation Measure AQ-6, leak rate definitions below 500 ppmv are not needed to achieve 
comparable emission reductions.  

Response to Comment 15 
See Response to Comment 10 regarding the District’s clarification. For additional details regarding 
the feasibility of the suggested leak rate definitions as well as why implementation of the suggested 
leak rate definitions would not substantially reduce emissions, see Response to Comment 13. 

Response to Comment 16 
Draft SEIR pp. 3-4, paragraph 1, presents USEPA data that indicate leak rate definitions lower 
than the 500 ppmv and 2,000 ppmv definitions do not achieve substantially greater emission 
reductions. This has also been substantiated by independent analysis conducted by SLR. See 
Response to Comment 13.  

Response to Comment 17 
The District does not agree with Dr. Fox’s conclusions that the lower leak rate definitions are 
feasible for the Project and would substantially lessen ROG emissions. See Responses to 
Comments 12 and 13 regarding feasibility details for the commenter’s suggested leak rate 
definitions. As previously noted, with the higher monitoring frequency and the reduced leak rate 
definitions required by Mitigation Measure AQ-6, leak rate definitions below 500 ppmv are not 
needed to achieve comparable emission reductions. 

Response to Comment 18 
Draft SEIR Mitigation Measure AQ‐6 does not exclude any components with the potential for 
fugitive emissions in motive fluid (n-pentane) service. Mitigation Measure AQ‐6 explicitly lists 
flanges, valves, pump seals, safety relief valves, n‐pentane accumulator vessels, and turbine gland 
seals; and for clarity, the term “fugitive components” has been revised here to “components with the 
potential for fugitive emissions.” In addition, to correct a typographic error, the word “values” in 
the sixth sentence of Mitigation Measure AQ-6 has been removed and replaced with the word 
“valves.” For the complete text of revised Mitigation Measure AQ-6, with changes tracked, 
see below. 

Mitigation Measure AQ-6: Implementation of Enhanced Leak Detection and Repair 
(LDAR) Program. ORNI 50, LLC shall obtain a portable Volatile Organic Compound 
(VOC) leak detector capable of meeting the performance specifications described in 
USEPA’s Method 21. This instrument shall be properly maintained, calibrated, and made 
readily available at all times on the property site. Inspections utilizing the instrument 
shall be conducted at a minimum on a monthly basis to assist ORNI 50, LLC personnel in 
detecting n-pentane leaks from all flanges, valves, pump seals, safety relief valves, n-
pentane accumulator vessels, turbine gland seals, and other fugitive components 
components with the potential for fugitive emissions. In addition to a USEPA Method 21 
portable analyzer, monthly inspections shall include the use of a held infrared camera and 
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visual inspection and observation. Pumps shall be visually inspected weekly. Whenever a 
leak is detected that is greater than 2,000 ppmv for pumps or 500 ppmv for valves, 
pressure relief values valves, flanges, n-pentane accumulator vessels, turbine gland seals, 
and all other fugitive components components with the potential for fugitive emissions, 
ORNI 50, LLC shall initiate repairs as soon as possible. Once a leak is discovered, 
ORNI 50, LLC shall tag and log its location, record the leak concentration, record the 
date, and record the dates of each repair attempt. Minimization of a leak shall occur as 
soon as possible and no later than 24 hours after the leak discovery. Repair of a leak shall 
occur as soon as possible and no later than 7 days after the leak discovery. A report that 
includes the six-month average daily emission calculations and n-pentane purchases shall 
be submitted electronically to the GBUAPCD within 30 days from the end of each 
calendar quarter. A summary record of the leak repairs made shall also be submitted to 
the GBUAPCD when reporting n-pentane losses. 

Regarding connectors, as described in the Draft SEIR (at p. 2-2), the Applicant has maximized 
the use of welded connections, which are leakless. To the extent screwed connectors are included 
in the motive fluid process, such connectors would be part of the LDAR program, and fall under 
the “components with the potential for fugitive emissions” listed in Final SEIR Mitigation 
Measure AQ-6. 

Regarding purge systems, heat exchangers, turbines and other equipment, to the extent such 
systems include flanges, valves, seals, safety relief valves, and other components with the 
potential for fugitive emissions in n-pentane service, such components would be part of the 
LDAR program. Process streams in vacuum service, if any, would be excluded from LDAR. 
Finally, the motive fluid system in n-pentane service does not include underground piping, nor 
any well heads. Such equipment would not be included in the LDAR program. 

Response to Comment 19 
The District disagrees with the commenter’s opinion regarding the support of the Draft SEIR’s 
conclusions. Substantial evidence supporting a 2,000 ppmv leak definition threshold for pumps 
and 500 ppmv for all other components with the potential for fugitive emissions is provided in the 
Draft SEIR Section 3.2, as well as in Responses to Comments 12, 13, and 39. 

Response to Comment 20 
The District disagrees with the commenter’s characterization of the Draft SEIR’s impact analysis. 
See Draft SEIR Section 3.2 for a detailed description of the emissions reductions and feasibility 
of the commenter’s suggested leak rate definitions. Additionally, see Response to Comment 12 
for additional details regarding the feasibility determination of the commenter’s suggested leak 
rate definitions.  

Response to Comment 21 
The District disagrees with the commenter’s conclusions that the reduced leak rates in BAAQMD’s 
Rule 8-18 would substantially reduce fugitive ROG emissions in comparison to Mitigation Measure 
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AQ-6. Because of the higher monitoring frequency in Mitigation Measure AQ-6, the emission 
reductions between the two programs are similar. See Responses to Comments 13 and 39. 

Response to Comment 22 
The commenter’s summary of the effectiveness of leak rate definitions is inconsistent with the 
conclusions in Table 3-1 of the Draft SEIR (at p. 3-4 et seq.). As described in Table 3-1, 
Mitigation Measure AQ-6 has been revised to define the leak rate definition as 500 ppmv and 
2,000 ppmv depending on the component type. The Draft SEIR continues to state that the 
implementation of a lower leak rate definition has the potential to reduce fugitive ROG emissions 
associated with the Project (Draft SEIR Table 3-1 at p. 3-4). The Draft SEIR continues to clarify 
that a further reduction of the leak rate definition threshold below 500 ppmv is not feasible and 
would not substantially reduce emissions.  

Response to Comment 23 
Because this discussion of the potential applicability of San Franciscans for Reasonable 
Growth v. City and County of San Francisco does not raise any material issues concerning the 
adequacy or accuracy of the Draft SEIR, the salient issues are responded to in more detail in 
response to more specific comments below. 

Response to Comment 24 
The District disagrees with the commenter’s opinion. The Draft SEIR, and now this Final SEIR, 
clearly demonstrate that the leak definition thresholds recommended by the commenter are 
infeasible. See Response to Comment 12 regarding feasibility of the suggested leak rate 
definition. The Commenter’s linear calculation of potential additional emissions reduction is not 
accurate; see Response to Comment 39 for details.  

Response to Comment 25 
The term “partially feasible” referred in the Draft SEIR to the reduced leak rate definitions 
incorporated in the revised Mitigation Measure AQ-6. For clarity, Item Numbers 3 and 4 in Table 
3-1 (Draft SEIR at p. 3-5) have been revised from “Partially Feasible” to “Not Feasible.” See 
Response to Comment 12 regarding feasibility of the suggested leak rate definition. See Response 
to Comment 10 for clarification of the term partial feasibility.  

Response to Comment 26 
The commenter suggests the use of optical remote sensing (ORS) to detect leaks. Although, the 
use of ORS was not mentioned previously in comments on the original EIS/EIR (2013), nor in the 
Court of Appeal’s Covington decision, the use of optical gas imaging (OGI) equipment, an 
alternative optical sensing system, is incorporated in the LDAR as a component of Mitigation 
Measure AQ-6. The Draft SEIR describes Mitigation Measure AQ-6 (Chapter 2 at p. 2-5) which 
includes the use of OGI as part of the Project’s monitoring program. OGI can be conducted using 
handheld infrared cameras to survey components with the potential for fugitive emissions and 
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identify equipment leaks. Infrared cameras are OGI devices. OGI is a passive system that creates 
an image based on the absorption of infrared wavelengths. A gas cloud containing certain 
hydrocarbons (i.e., leaks) will show up as black or white plumes (depending on the instrument 
settings and characteristics of the leak) on the OGI instrument screen. OGI can be used to identify 
specific pieces of equipment that are leaking and the OGI device can monitor many more pieces 
of equipment than can be monitored using instrument monitoring (Method 21) over the same 
period of time (SLR, 2020). Per the requirements of Draft SEIR Mitigation Measure AQ-6, 
monthly inspections shall include the use of a hand-held infrared camera; therefore, use of OGI 
will occur with implementation of Mitigation Measure AQ-6. 

The commenter is correct that the Project contains pipelines and geothermal wells that are not 
part of the LDAR program. The LDAR program addresses potential fugitive emissions to the motive 
fluid system which uses n-pentane as its working fluid. The geothermal wells and pipelines 
mentioned by the commenter are not part of the motive fluid system, do not contain n-pentane, 
do not contribute to the Project’s air quality impacts, and therefore are excluded from the 
LDAR program. 

Response to Comment 27 
The District disagrees with the commenter’s assertion that it was denied access to documents 
referenced in the Draft SEIR. The commenter conflates the requirements of CEQA with those of 
the California Public Records Act. The District fully complied with both. First, under CEQA, all 
of the documents in the District’s possession that were referenced in the Draft SEIR were made 
available at all times for review, inspection, and copying at the District’s Offices. The 
correspondence referenced by the commenter is included in the administrative record for this 
Final SEIR so that their original text may be reviewed rather than the self-characterizations of 
those communications by the commenter. In particular, the commenter omits the District’s full 
response by letter on September 4, 2020, where it offered to set up an appointment at the District 
office to review the documents referenced in the Draft SEIR as provided by CEQA Guidelines 
Section 15087(c)(5). The commenter did not attempt to make an appointment and took no action 
to use this opportunity for review of the relevant documents. The District fully complied 
with CEQA. 

The commenter alternatively sought these same documents under the Public Records Act. The 
District responded by letter dated September 20, 2020, that it would provide these documents and 
upon payment of the costs, provided those documents to the commenter. The commenter does not 
dispute that all documents referenced in the Draft SEIR were provided in full and on time to it. 
The District fully complied with the Public Records Act.   

Response to Comment 28 
The District disagrees with the commenter’s assertion that the District had a duty to provide it 
with documents that were in the possession of an independent expert, Kenneth A. Malmquist, 
Principal Engineer at SLR, who assisted Ormat in submitting comments on the SEIR. That expert is 
not an employee or consultant retained by the District and there was no duty to produce the author’s 
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reference documents in response to a Public Records Act request. Most, if not all, of these documents 
are in the public domain and equally available to the commenter, who does not indicate it made any 
effort to obtain those documents from the author, or went to a library or other reference source. 
On this point, the commenter’s description of Consolidated Irrigation District v. Superior Court 
(2012), 205 Cal.App.4th 697, 710 is materially incomplete. That case addresses the document in 
the possession of a sub-consultant to the agency. It, therefore, has no application to the author of 
an expert report who is not a consultant to the agency, as in this case. Nevertheless, in response to 
the comment, the District has requested copies of the reference documents to be made part of the 
administrative record for the Final SEIR.  

Response to Comment 29 
The District disagrees with the commenter’s further assertions regarding the District’s 
compliance with the Public Records Act. First, as noted above, the commenter does not allege a 
violation of CEQA in commenting on the Draft SEIR, it rather seeks to raise issues regarding 
another statute, and shows no prejudice here. The District informed the commenter in responding 
to its request that the deliberative process privilege applied to these documents. In addition, a 
party such as the commenter may not use the Public Records Act to circumvent the orderly and 
required process for preparation of the administrative record for this CEQA analysis. Second, the 
commenter’s request was overbroad in seeking documents that had not been created, or that are 
exempt or otherwise privileged. The commenter asserts it was not given electronic mails or other 
correspondences sent to or received by the agency regarding the Project between April 14, 2020, 
and the date of its request. All of the comments on the Draft SEIR were provided and based upon 
a reasonable search; all responsive, non-privileged documents were provided under the direction 
of the District’s legal counsel. The commenter says it was not provided the permit application, 
which incorporates the LDAR program proposed in the Draft SEIR; however, that document had 
yet to be created since those mitigation measures were not yet final. The Draft SEIR further 
complies with CEQA by providing substantial evidence supporting the analysis and findings of 
the report. The public had the information to understand and comment upon the Draft SEIR and 
its discussion of air quality mitigation measures. The District, by making this information readily 
available in the Draft SEIR and its supporting documents, on its website and in its offices for 
inspection by appointment, complied with the procedural requirements of CEQA, both as to their 
letter and intent. The commenter shows no prejudice, and its comment should be directed toward 
the provisions of the California Public Records Act. 

Response to Comment 30 
All feasible mitigation measures for the Project have been adopted as described in Draft SEIR 
Chapter 2. See Response to Comment 12. 

Response to Comment 31 
As an alternative to ORS, the use of OGI is required per implementation of Draft SEIR 
Mitigation Measure AQ-6. See Response to Comment 26.  
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Response to Comment 32 
The District disagrees with the commenter and believes it has fully complied with CEQA by 
making all documents in its possession that were referenced in the SEIR available to the public as 
provided in CEQA Guidelines Section 15087(c)(5). The District also fully complied with the 
California Public Records Act, which allows for the assertion of the deliberative process and 
other privileges, which the District properly invoked. The commenter fails to address or 
specifically raise a challenge to the assertion of privilege and exceptions, and fails to show 
prejudice, thereby waiving those arguments for failure to exhaust its administrative remedies. 
Because the commenter is a law firm, it had constructive and actual notice of this requirement 
and its waiver was with that knowledge.  

Response to Comment 33 
Because this comment does not raise any material issues concerning the accuracy or adequacy of 
the Draft SEIR, the salient issues are responded to in more detail in response to more specific 
comments below.  

Response to Comment 34 
The commenter’s summary of the proposed LDAR program is consistent with the information 
provided in the Draft SEIR (see, e.g., Draft SEIR Chapter 2 at pp. 2-5, 2-6).  

Response to Comment 35 
BAAQMD Rule 8‐18 applies to large petroleum refineries, chemical plants, bulk gasoline plants 
and bulk gasoline terminals. The rule requires quarterly leak surveys, a 7‐day repair interval, and 
leak rate definition (action level) thresholds of 100 ppmv for components with the potential for 
fugitive emissions and 500 ppmv for pumps. The rule does not apply to “small facilities” with 
less than 100 valves or less than 10 pumps and compressors. However, using the commenter’s 
logic of applying BAAQMD regulations to the Project, the leak rate thresholds in the BAAQMD 
for a similarly sized facility to the Casa Diablo IV Geothermal Power Plant Project would be 
10,000 ppmv as set by BAAQMD Rule 8-22 and would be less stringent than those adopted by 
Mitigation Measure AQ-6. See Response to Comment 13 for further information regarding 
BAAQMD Rule 8-18. Although the Project would be exempt from BAAQMD Rule 8-18, the 
LDAR program identified in Draft SEIR Mitigation Measure AQ-6 requires more frequent 
monitoring than BAAQMD Rule 8-18, and thus achieves similar emission reductions as those that 
would be achieved under Rule 8-18.  

The District has considered whether Table 1, Comparison of BAAQMD Rule 8‐18 with Federal 
Regulations, presented by the commenter, could support the commenter’s claim that BAAQMD 
Rule 8-18 is “significantly more stringent” and would reduce significantly more ROG emissions 
than Draft SEIR Mitigation Measure AQ-6, and finds that it does not. In Table 1, a leak rate 
definition threshold of 100 ppmv (required by BAAQMD rule 8-18) is compared with a 10,000 
ppmv leak rate definition threshold set out in federal New Source Performance Standards (NSPS) 
and Maximum Available Control Technology (MACT) standards applicable to synthetic organic 
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chemical manufacturing industry process units and petroleum refineries. However, Table 1 
compares BAAQMD Rule 8‐18, amended in 2015, with Federal NSPS promulgated in the 1980s 
(Subparts VV and GGG) and the Petroleum Refinery MACT promulgated in 1995 (Subpart C). 
Draft SEIR Mitigation Measure AQ‐6 is consistent with more current and stringent Federal 
NSPS, Subpart VVa2 and GGGa,3 and Refinery MACT Subpart CC,4 all of which were 
promulgated or amended in 2007 or later (SLR, 2020). Most importantly, Draft SEIR Mitigation 
Measure AQ‐6 adopts a monthly monitoring frequency with a leak rate definition of 2,000 ppmv 
for pumps and 500 ppmv for valves and other components with the potential for fugitive 
emissions, which is consistent with the most stringent federal LDAR requirements.  

As illustrated in Response to Comment 13, the claim that the BAAQMD Rule 8‐18 LDAR 
standard is more stringent is not supported. For additional discussion and analysis related to 
BAAQMD Rule 8-18, see Response to Comment 13. 

In addition to the Bay Area Air Quality Management District, the commenter also discusses two 
other California air districts’ equipment leak regulations. As with BAAQMD Rule 8-18, the 
District finds the regulations cited by the commenter are not applicable or appropriate to directly 
apply to the Project. More importantly, the emission reductions achieved by Mitigation Measure 
AQ-6 are generally comparable or exceed the measures suggested by the commenter. Ventura 
County Air Pollution Control District (VCAPCD) Rule 74.7 focuses on petroleum refineries and 
chemical plants (VCAPCD 1996), as is evident from its title: “Fugitive Emissions of Reactive 
Organic Compounds (ROC) At Petroleum Refineries and Chemical Plants.” VCAPCD Rule 74.7 
is limited in its application to chemical plants or petroleum refineries, and prohibits operation of a 
component if such component is emitting a “major gas leak,” which is defined to be more than 
10,000 ppmv. Chemical plants are defined as “any facility engaged in producing organic or 
inorganic chemicals and/or manufacturing products by chemical processes. A “Petroleum 
Refinery” is defined as “any facility engaged in producing gasoline, kerosene, distillate fuel oils, 
residual fuel oils, lubricants, or other products through distillation of petroleum or through 
redistillation, cracking, rearrangement, or reforming of unfinished petroleum derivatives, as 
defined in the SIC Code 2911, Petroleum Refining.” (VCAPCD, 1996) 

South Coast Air Quality Management District (South Coast AQMD) Rule 1173 broadly applies 
to components at refineries, chemical plants, lubricating oil and grease re‐refiners, marine 
terminals, oil and gas production fields, natural gas processing plants, and pipeline transfer 
stations (South Coast AQMD 2009). The rule sets a leak rate definition threshold for components 

 
2 40 C.F.R. Part 60, Subpart VVa—Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic 

Chemicals Manufacturing Industry for Which Construction, Reconstruction, or Modification Commenced After 
November 7, 2006. 72 Fed. Reg. 64883, November 16, 2007, and later amendments. 

3 40 C.F.R. Part 60, Subpart GGGa—Standards of Performance for Equipment Leaks of VOC in Petroleum 
Refineries for Which Construction, Reconstruction, or Modification Commenced After November 7, 2006. 72 Fed. 
Reg. 64896, November 16, 2007, and later amendments. 

4 40 C.F.R. Part 63, Subpart CC—National Emission Standards for Hazardous Air Pollutants From Petroleum 
Refineries [60 FR 43260, August 18, 1995, as amended at 61 FR 29880, June 12, 1996; 63 FR 44141, Aug. 18, 
1998; 80 FR 75244, Dec. 1, 2015; 81 FR 45241, July 13, 2016; 83 FR 60714, Nov. 26, 2018; 85 FR 6082, 
February 4, 2020. 
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in light liquid/gas/vapor service at 10,000 ppmv. The LDAR program identified in Draft SEIR 
Mitigation Measure AQ-6 is more stringent than South Coast AQMD Rule 1173. 

Equipment leak and LDAR work practice standards required by California air districts, state 
agencies, and the federal Clean Air Act standards rely on leak rate definitions in terms of ppmv as 
measured using USEPA Method 21. Mass or volume emission rates correlate with, but are not 
directly proportional to, leak concentration. As discussed in Response to Comment 13, two 
components registering the same leak concentration can have different leak “rates.” Therefore, 
the conclusion by the commenter that a lower leak rate definition threshold equates to lower 
emissions is not supported. Monitoring frequency (e.g., monthly, quarterly, etc.) and repair 
interval (days from leak discovery to repair) also impact the effectiveness of LDAR programs. 
The District is not aware of “other measures” (i.e., other than LDAR) adopted as part of other air 
district standards that would result in lower fugitive ROG emissions from equipment leaks 
associated with the Project. 

Importantly, as previously discussed, geothermal power plants are not regulated by these other air 
district rules. On the basis of the industry type and use subject to BAAQMD Rule 8‐18, 
VCAPCD Rule 74.7, and South Coast AQMD Rule 1173, these rules do not apply to geothermal 
power plants such as the proposed Project (SLR, 2020). Additionally, individual air districts 
adopt rules with different stringencies for specific purposes, such as to address federal and state 
attainment statuses, to reduce public health impacts from facilities releasing toxics, or to address 
other local issues. It is important to consider all the factors including air quality attainment status, 
source type and size, and the nature of the emissions before comparing different stringencies set 
by various other air districts regulations.  

Response to Comment 36 
The District disagrees that the referenced BAAQMD rules apply to the Project. The application of 
BAAQMD Rule 8-18 to the Project is not appropriate due to both the size and nature of the 
facility. Petroleum refineries and chemical plants may handle fluids with vapor pressures 
comparable to or higher than n-pentane, but vapors from those facilities tend to be toxic air 
pollutants. N-pentane is not a toxic air pollutant (Draft SEIR at p. 1-7, paragraph 2). See also 
Response to Comment 13 and 35.  

Response to Comment 37 
The Draft SEIR is clear that connectors would be monitored pursuant to Mitigation Measure AQ-
6. In the context of Mitigation Measure AQ-6, connectors are considered “components with the 
potential for fugitive emissions.” As stated in revised Mitigation Measure AQ-6 , “Inspections 
utilizing the instrument shall be conducted at a minimum on a monthly basis to assist ORNI 50, 
LLC personnel in detecting n-pentane leaks from all flanges, valves, pump seals, safety relief 
valves, n-pentane accumulator vessels, turbine gland seals, and other components with the 
potential for fugitive emissions.” See also Response to Comment 18. 
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Response to Comment 38 
The comment does not apply to geothermal systems or the fugitive emissions addressed within 
the scope of this SEIR. There are no fugitive n-pentane emissions associated with well heads, 
vapor recovery system, and underground piping. As the commenter states and as addressed in the 
2013 Final EIS/EIR, there are emissions associated with the purge system and heat exchangers. 
However, addressing further emission reductions from these parts of the Project were not in the 
Court of Appeal’s Covington decision and no further response is required. See also Response to 
Comment 18. 

Response to Comment 39 
The District disagrees with the commenter’s conclusions. To the District’s knowledge, following 
research and inquiry, there are no available studies of the control effectiveness of lowering the 
leak rate definitions or the monitoring frequencies for an LDAR program at any geothermal 
power plants that have been published; nevertheless, broad inferences can be made from studies 
conducted by USEPA in the 1980s and from LDAR control effectiveness estimates for refinery 
process units. Still, while data from refineries are utilized in the Draft SEIR to make inferences, 
that does not mean that control measures applicable to a large refinery to control toxic emissions 
are necessary or are feasible for a geothermal plant. See Response to Comment 12 for more 
information on mitigation feasibility. 

More importantly, under an LDAR program it is not solely the leak rate definition that impacts 
the potential fugitive emissions. An increased monitoring frequency can have as great of a 
bearing on potential emissions as decreased leak rate definitions. The commenter relies singularly 
on the lower leak rate definition of BAAQMD Rule 8-18 in comparison to Mitigation Measure 
AQ-6, while failing to account for the higher monitoring frequency required by Mitigation 
Measure AQ-6. See Table 1 in Response to Comment 13, which demonstrates comparable 
fugitive emissions between Mitigation Measure AQ-6 and BAAQMD Rule 8-18 when accounting 
for the differing leak rate definitions and monitoring frequencies. 

As described in Draft SEIR Section 3.2 (at p. 3-4), USEPA determined control effectiveness for 
an LDAR program at refinery process units, including valves in gas/vapor service, valves in light 
liquid service, and pumps in light liquid service (Table 4.1 Control Effectiveness for an LDAR 
Program at a Chemical Process Unit and a Refinery (USEPA, 2007b)). A comparison of the 
control effectiveness was completed for quarterly and monthly monitoring programs with leak 
rates of 10,000 ppmv and 500 ppmv. It found that control effectiveness increases with increased 
monitoring frequency; i.e., quarterly versus monthly. When considering the monthly monitoring 
at the 10,000 ppmv leak rate definition versus the 500 ppmv leak rate definition, the control 
effectiveness increases from 88 percent to 96 percent, an 8 percent difference. BAAQMD Rule 8‐
18 requires quarterly monitoring (BAAQMD, 2015a), while implementation of Mitigation 
Measure AQ‐6 would require monthly monitoring (Draft SEIR at p. 2-5). The incremental 
difference between a program at 500 ppmv with monthly monitoring (as would be required under 
Mitigation Measure AQ‐6 for valves, pressure relief valves, flanges, n-pentane accumulator 
vessels, turbine gland seals, and all other components with the potential for fugitive emissions; 
see Response to Comment 18) versus the 100 ppmv threshold with quarterly monitoring, set by 
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BAAQMD Rule 8-18 would be far less than asserted by the commenter. While the 100 ppmv 
threshold has been determined to be infeasible for the Project (as described in detail in Response 
to Comment 12), the control effectiveness of the Draft SEIR Mitigation Measure AQ‐6 LDAR 
program is generally comparable that of the BAAQMD program because the increased 
monitoring frequency would offset the lower leak rate definition.  

Response to Comment 40 
See Response to Comment 26 regarding ORS. The FluxSense Inc. study about refinery emissions 
within the jurisdiction of the South Coast AQMD that was cited by the commenter is not applicable 
in the current context. The cited study included mobile surveys using two ORS techniques: Solar 
Occultation Flux (SOF) and Mobile Differential Optical Absorption Spectroscopy (SkyDOAS). 
Measurements were conducted around the perimeters of six refineries in the South Coast Air Basin to 
estimate facility‐wide emission fluxes of VOCs, sulfur dioxide (SO2) and nitrogen dioxide (NO2). 
These “open path” ORS techniques were complemented by extractive optical methods, including 
Mobile extractive Fourier Transform Infra‐Red spectroscopy (MeFTIR) and Mobile White cell 
DOAS (MWDOAS) to map ground concentrations of alkanes, methane, and aromatic VOCs and 
to calculate inferred fluxes for methane and aromatics. The required wind information was 
collected using a stationary Light Detection and Ranging (wind‐LIDAR); which provides vertical 
wind profiles and conventional wind mast measurements. The study was designed to characterize 
and quantify mass emissions of VOCs, NOx, and SO2 from each facility. This and similar 
campaigns complemented with tracer correlation and OGI have been conducted to annually 
screen large refineries in Sweden (SLR, 2020). 

The ORS technologies described in the study are not designed to identify a leaking component 
such that repairs can be made to eliminate the leak. Rather, these ORS technologies are used to 
quantify the total flux (kilograms per hour) from an entire facility. While the study does report a 
case where mobile ORS methods detected elevated concentrations of alkanes in an area of a 
refinery, OGI was needed to identify the leaking component so that repairs could be initiated 
(SLR, 2020). 

As the commenter points out, the cited investigation discovered a pinhole‐size leak in a pipeline 
buried 30 centimeters below the ground. In fact, an infrared OGI camera was used to find the leak 
after elevated concentrations were detected in the area. Therefore, use of OGI could find such a leak; 
however, no underground pipelines would be associated with the Project’s motive fluid system. 

The combination of SOF and other open‐path measurement technologies and techniques used in 
Sweden are only used in annual studies and not routinely. The LDAR program included in Mitigation 
Measure AQ‐6, which includes both traditional Method 21 techniques and OGI surveys at a 
monthly frequency, is the appropriate method to mitigate fugitive emissions of ROG from the 
motive fluid system. 

Response to Comment 41 
The District disagrees with the commenter’s characterization of the Draft SEIR as acknowledging 
that the Project is subject to BAAQMD Rule 8-18. To the contrary, Draft SEIR Section 1.1 and 
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Section 3.2.2 describe the difference between facilities where BAAQMD Rule 8-18 may apply 
and explain how the Project is distinguishable. Although the Draft SEIR concludes that the 
application of BAAQMD Rule 8-18 to the Project is not appropriate, Mitigation Measure AQ-6 
achieves comparable emission reductions. See Response to Comment 12 for further details 
regarding the rationale, and for further clarification of the infeasibility of the lower leak definition 
suggested by the commenter. See Response to Comment 13 for further details regarding analysis 
of applicability of BAAQMD Rule 8-18 and the comparable emissions reductions when 
comparing Mitigation Measure AQ-6 with BAAQMD Rule 8-18. See also Response to Comment 
39 regarding the incorrect emission reduction estimation presented by the commenter. See also 
Response to Comment 26. 

Response to Comment 42 
Receipt of these September 12, 2013 comments on the draft Authority to Construct Permit for the 
Project are acknowledged. However, because they do not raise issues about the adequacy or the 
accuracy of the Draft SEIR, which addresses the control of fugitive ROG emissions as directed by 
the court in Covington v. Great Basin Unified Air Pollution Control District (2019) 43 
Cal.App.5th 867, no response is provided. 
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2.3 Summary of Changes to Draft SEIR 
In response to the comments received on the Draft SEIR, revised versions of Table 3-1 and 
Mitigation Measure AQ-6 are shown below. Refer to Response to Comment 10 and Response to 
Comment 18 for versions that show the changes from the Draft SEIR to the Final SEIR tracked. 
See the Draft SEIR (Chapter 4, p. 4-7) for the original version of Table 3-1 and the version of 
Mitigation Measure AQ-6 that shows the changes from the 2013 Final EIR to the Draft SEIR. 

Revised Table 3-1 (Clean) 

TABLE 3-1 
TECHNICAL FEASIBILITY OF ENHANCED LEAK DETECTION AND REPAIR PROCEDURES 

No. Suggested Measure  Feasibility/Analysis Conclusion 

3 A lower maximum leak 
definition threshold of 
100 ppmv should be 
established for all 
fugitive components. 

Not Feasible. A maximum leak definition threshold of 
100 ppmv for all components with the potential for 
fugitive emissions is not operationally or economically 
feasible. Ormat contends that the use of a 100 ppmv 
leak threshold for all components other than pumps 
and a leak threshold of 500 ppmv for pumps would 
require certain Project components to be installed as 
“leakless” through the use of welds and other seals, 
which would increase maintenance outages and 
result in a loss in annual operating capacity from 95 
percent to 70 percent and cause an approximately 
4.5-million-dollar annual loss in revenue, or 
approximately $110 million over the 25 -year term. 
Ormat has stated that this loss in revenue would 
make the Project infeasible and none of the 
renewable energy benefits of the Project would be 
realized (Ormat, 2020). 

It is feasible for the Project to include a leak rate 
definition of 500 ppmv for valves, pressure relief 
valves, flanges, n-pentane accumulator vessels, 
turbine gland seals, and all other components with 
the potential for fugitive emissions in the motive fluid 
system ([Draft SEIR] Appendix B). This is a 
substantial reduction compared to the 10,000 ppmv 
leak definition threshold identified in the 2013 Final 
EIS/EIR, but is greater than the suggested leak rate 
definition of 100 ppmv. 

The USEPA best practices guide presents a table 
(Table 4.1 Control Effectiveness for an LDAR 
Program at a Chemical Process Unit and a Refinery) 
that summarizes control effectiveness for different 
parts of a refinery and reports a monthly monitoring 
program with a leak rate of 10,000 ppmv can reduce 
emissions by 76 percent, when referring to liquids, 
and 88 percent when referring to gas, and a program 
with a leak rate of 500 ppmv can reduce emissions by 
95 percent when referring to liquids, and 96 percent 
for when referring to gas (USEPA, 2007b). Based on 
these data, leak definitions for the subject 
components of less than 500 ppmv would not achieve 
substantially greater emission reductions. 

Mitigation Measure AQ-6 
has been revised to define 
the leak rate definition as 
500 ppmv for valves, 
pressure relief valves, 
flanges, n-pentane 
accumulator vessels, 
turbine gland seals, and all 
other components with the 
potential for fugitive 
emissions except for 
pumps (see Item 4 below). 
This leak rate threshold is 
generally consistent with 
the most stringent federal 
CAA standards for 
equipment leaks ([Draft 
SEIR] Appendix B).  

Implementation of a lower 
leak definition has the 
potential to reduce fugitive 
ROG emissions associated 
with the Project. Further 
reduction of the leak 
definition threshold below 
500 ppmv would not 
substantially reduce 
emissions. 
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TABLE 3-1 
TECHNICAL FEASIBILITY OF ENHANCED LEAK DETECTION AND REPAIR PROCEDURES 

No. Suggested Measure  Feasibility/Analysis Conclusion 

4  A higher leak rate for 
pumps, no higher than 
the 500 ppmv as 
specified in BAAQMD 
Rule 8-18, can be used 
if accompanied by an 
analysis demonstrating 
that 100 ppmv is not 
technologically feasible 
or cost effective in the 
subject applications. 

Not Feasible. A maximum leak definition threshold of 
500 ppmv for pumps is not operationally or 
economically feasible. Ormat indicated that the use of 
a 100 ppmv leak threshold for all components other 
than pumps and a 500 ppmv leak threshold for 
pumps would increase maintenance outages and 
result in a loss in annual operating capacity from 95 
percent to 70 percent and cause an approximately 
4.5-million-dollar annual loss in revenue, or 
approximately $110 million over the 25 year term. 
Ormat has stated that this loss in revenue would 
make the Project infeasible and none of the 
renewable energy benefits of the Project would be 
realized (Ormat, 2020).  

It is feasible for the Project to include a leak rate 
definition of 2,000 ppmv for pumps in the motive fluid 
system ([Draft SEIR] Appendix B). This is a 
substantial reduction compared to the 10,000 ppmv 
leak definition threshold identified in the 2013 Final 
EIS/EIR, but is greater than the suggested leak rate 
definition of 100 ppmv or 500 ppmv. 

The USEPA best practices guide presents a table 
(Table 4.1 Control Effectiveness for an LDAR 
Program at a Chemical Process Unit and a Refinery) 
that summarizes control effectiveness for different 
parts of a refinery and reports a monthly monitoring 
program with a leak rate of 10,000 ppmv can reduce 
emissions by 76 percent, when referring to liquids, 
and 88 percent when referring to gas, and a program 
with a leak rate of 500 ppmv can reduce emissions by 
95 percent when referring to liquids, and 96 percent 
for when referring to gas (USEPA, 2007). Based on 
these data, leak definitions for pumps of less than 
2,000 ppmv would not achieve substantially greater 
emission reductions. 

Mitigation Measure AQ-6 
has been revised to define 
the leak rate threshold to 
2,000 ppmv for pumps in 
the motive fluid system. 
This leak rate threshold is 
generally consistent with 
the most stringent federal 
CAA standards for 
equipment leaks ([Draft 
SEIR] Appendix B). 

Implementation of a lower 
leak definition has the 
potential to reduce fugitive 
ROG emissions associated 
with the Project. Further 
reduction of the leak 
definition threshold below 
2,000 ppmv would not 
substantially reduce 
emissions. 

 

Revised Mitigation Measure AQ-6 (Clean) 

Mitigation Measure AQ-6: Implementation of Enhanced Leak Detection and Repair 
(LDAR) Program. ORNI 50, LLC shall obtain a portable Volatile Organic Compound 
(VOC) leak detector capable of meeting the performance specifications described in 
USEPA’s Method 21. This instrument shall be properly maintained, calibrated, and made 
readily available at all times on the property site. Inspections utilizing the instrument 
shall be conducted at a minimum on a monthly basis to assist ORNI 50, LLC personnel in 
detecting n-pentane leaks from all flanges, valves, pump seals, safety relief valves, n-
pentane accumulator vessels, turbine gland seals, and other components with the potential 
for fugitive emissions. In addition to a USEPA Method 21 portable analyzer, monthly 
inspections shall include the use of a held infrared camera and visual inspection and 
observation. Pumps shall be visually inspected weekly. Whenever a leak is detected that 
is greater than 2,000 ppmv for pumps or 500 ppmv for valves, pressure relief valves, 
flanges, n-pentane accumulator vessels, turbine gland seals, and all other components 
with the potential for fugitive emissions, ORNI 50, LLC shall initiate repairs as soon as 
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possible. Once a leak is discovered, ORNI 50, LLC shall tag and log its location, record 
the leak concentration, record the date, and record the dates of each repair attempt. 
Minimization of a leak shall occur as soon as possible and no later than 24 hours after the 
leak discovery. Repair of a leak shall occur as soon as possible and no later than 7 days 
after the leak discovery. A report that includes the six-month average daily emission 
calculations and n-pentane purchases shall be submitted electronically to the GBUAPCD 
within 30 days from the end of each calendar quarter. A summary record of the leak 
repairs made shall also be submitted to the GBUAPCD when reporting n-pentane losses. 

_________________________ 
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Matthew Fagundes, Air Quality Specialist 
 



3. Supplemental Final EIR Preparation 

Casa Diablo IV Geothermal Power Plant 3-2 ESA / 201901473 
Final Supplemental Environmental Impact Report January 2021 
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